REMARKS 


Reconsideration of this application is requested in view of the amendments to the 
claims and the remarks presented herein. 

The claims in the application are claims 29 to 32, 35, 38 to 40, 42 to 44 and 47, all 
other claims having been cancelled. 

Applicants are submitting herewith the sequence listing and the diskette as 
requested by the Examiner in order to insert the sequence identifying number in line 24 
of page 15 and line 22 of page 28. 

All of the claims were rejected under 35 USC 112, first paragraph, as containing 
subject matter not described in the specification so as to enable one reasonably skilled in 
the art to effect the invention. The Examiner states that the specification does not provide 
support for the structures as recited in the claims since they do not recite for the middle 
Lys residue as being 9 to 13 residues as defined by the variables n and m. The 
specification allegedly fails to provide a description of the structure wherein the Lys 
contains more than 3 residues as given in the figures. 


Applicants respectfully traverse the Examiner’s rejection since there is full 



support in the specification for the four distinct structures of the claimed carbohydrate 
peptide conjugates. The support can be found in the passage corresponding to the box 
portion of page 7 filed herewith wherein it is specified that the claimed conjugate 
“comprises at least 3 lysines and up to 15 lysine residues covalently linked to one 
another”. Then, from the whole structure is depicted in Figure 1, the only allowed 
variability exclusively concerns the central lysine residue. For the conjugates of Formula 
“B4-T4-M (first one)” and “B2-T2-M”, the number of lysine residues is at least 3 and up 
to 15 when n is an integer from 1 to 13. Similarly, for the conjugates of Formula B8-T-8- 
M and B4-T 4-M (second one), the number of lysine residues is at least 3 and up to 15 
when m is an integer from 1 to 9. Moreover, Example 1 discloses the complete protocol 
for the synthesis of a preferred embodiment of the claimed carbohydrate peptide 
conjugate. One skilled in the art starting from the exhaustive method of synthesis 
disclosed in Example 1, is fully capable of adapting the protocol for synthesizing any of 
the claimed conjugates. Therefore, there is full support for the residues and withdrawal 
of this rejection is requested. 

The Examiner further rejected the claims on 35 USC 112, first paragraph, as 
alleging the specification fails to provide a written description for a vaccine or an 
immunogenic composition effective against tumors using the conjugate. The Examiner 
further alleges that the specification fails to provide an adequate description of the 
different derivatives of the carbohydrate tumor antigen and only provides a general 
description and its exemplification is nil or directed to the single sugar moiety galactosyl- 
N-acetyl serine. 



Applicants respectfully traverse the Examiner’s objection concerning the written 
description for a vaccine or an immunogenic composition since the experimental results 
shown in Examples 3 and 4 clearly demonstrate the usefulness of the claimed conjugates 
as the active ingredients of either an immunogenic composition or a vaccine composition. 
Example 4 clearly shows that a composition containing a carbohydrate peptide conjugate 
of the invention induce the production of antibodies which are recognized by a human 
adenocarcinoma. Such a composition clearly consists in an immunogenic composition 
since it is able to raise the production of specific antibodies against a tumor. 

Moreover, the results in Example 3 show that a composition containing a 
carbohydrate peptide conjugate of the invention induces the protection of 
adenocarcinoma-bearing mice. These results clearly demonstrate that a composition of 
the invention may also consist of an effective vaccine composition to protect cancer 
bearing animals. Moreover, the successful results obtained with an immunogenic 
composition or a vaccine composition of the invention are directly transposable to 

humans. A support for said transposition to cancer bearing human is illustrated notably 

s' 

by the enclosed article of Longenecker et al (Ann. N.Y. Acad. Sci. Vol. 690, pp. 276- 
291). In this article. Longenecker et al shows that an antigenic construct containing a 
synthetic carbohydrate antigen induces, both in mice and in humans , specific antibodies 
recognizing the synthetic tumor antigen as well as an anti-cancer protective immune 
response (see Table 5 on page 288). 



It is true that the rays of a protective anti-cancer immune response was highly 
unpredictable when using prior art antigenic constructs but once it is shown that a 
specific antigenic construct and specifically, the carbohydrate peptide conjugates of the 
present invention raise an anti-cancer protective response in animals specifically, in mice, 
the efficiency of the implementation of these conjugates for treating humans is directly 
transposable. Applicants will concede the Examiner is perfectly correct when he 
underlines that the claimed carbohydrate peptide conjugates will not be effective for 
treating all types of tumors. Indeed, the claimed carbohydrate peptide conjugates will be 
efficient exclusively for inducing a protective immune response in patients suffering from 
cancers wherein the tumor express a carbohydrate moiety against which the immune 
response is sought. Therefore, the specification is enabling for the vaccines and 
immunogenic compositions. 

With respect to the Examiner’s objection to the specification for failing to provide 
an adequate description of the different derivatives of the carbohydrate tumor antigen, 
Applicants respectfully disagree with the same. A derivative in the general 
understanding of one skilled in the art consists of a compound than can be imagined to 
arise from a parent compound by replacement of one atom with another atom or a group 
of atoms. This is used extensively in organic chemistry to assist in identifying 



compounds. The expression “derivative thereof’ when this expression relates to a 
carbohydrate may, for example, be referred to in the definition included in the USPTO 
official classification, class 536, subclass 1 . 1 1 , a copy of which is enclosed herewith. It 
is clear from the specification that every carbohydrate which consists of a natural tumor 
antigen and every carbohydrate moiety having chemical differences regarding the natural 
tumor antigen, but which may induce a protective immune response against the natural 
antigen can be used. It should be noted that the essential feature of the claimed 
carbohydrate peptide conjugates consist of the combination of 1) the specific structures of 
the dendrimeric polylysine residues or the lysine core, combined with 2) the presence of a 
B-cell epitope consisting of a carbohydrate moiety which, when associated with a T-cell 
epitope within the same antigenic construct, possess the property of inducing a protective 
anti-cancer immune response. Therefore, the specification is deemed to be enabling and 
withdrawal of these grounds of rejection is requested. 

Claims 29 to 32, 35, 38 to 40, 42 to 44, 46 and 47 were rejected under 35 USC 
112, second paragraph, as being indefinite. The Examiner deemed that claim 29 was 
unclear as to the attachment of the T and B to the Lys residue. Claim 3 1 was objected to 
in the recitation “at least 4 T-cell epitopes” as being confusing. 

Applicants respectfully traverse these grounds of rejection since claims 29 and 3 1 
are believed to be proper. The content of the specification makes clear and obvious to 



one skilled in the art that the B and T epitopes attachment may be performed either 
through the a or the e-amino group. The way according to which the core of the lysine 
residues is synthesized clearly sustains the availability of the attachment alternative. On 
pages 15 and 16 of the application as filed under “Reference compounds”, from line 28 of 
page 15 to line 1 of page 16, there are discussed the synthesis. It is obvious to one skilled 
in the art that the step of removing the Fmoc protective groups render both the a and the 
s-amino groups available for further chemical reactions including reactions for binding 
the B and the T epitopes to the lysine core. With respect to claim 31, the Examiner was 
correct since claimed conjugates contain in fact at least two T-cell epitopes and claim 3 1 
has been amended accordingly. 

The Examiner further objected to claim 29 in the expression “enabling multiple 
epitopes” as introducing uncertainty as to the conjugation or number of multiple epitopes. 
It was not clear to the Examiner whether several or multiple epitopes correspond 
exclusively to those present in the formula or not. The Examiner noted a misspelling as 
well. In claim 35, the Examiner objected to the expression “the carbohydrate is grafted”. 
In claim 38, the Examiner was of the opinion that “T* antigen” was unclear since, in the 
Examiner’s opinion, the specification did not provide positive support therefor. Claim 40 
as objected to as being indefinite as to the other components of the vaccine and claim 46 
was objected to as being indefinite in the induction of an immune response to only B- 
cells. Claim 47 was deemed to be a duplicate of claim 44. 



Applicants respectfully traverse these grounds of rejection since the amended 
claims are believed to comply with the second paragraph of 35 USC 1 12. With respect to 
claim 35, a method of grafting is disclosed on page 17 enclosed herewith. For the 
conjugate named “B4-T4-M” wherein it is specified that “the synthesis of B4-T4-M was 
achieved by ultimately coupling 2 to T4-M (0.25 g of resin, 0.03 mmol) which was 
obtained as described above. The preparation of compound 2 is disclosed from line 20, 
of page 14 of the specification. The step of grafting the carbohydrate moiety involves the 
formation of a peptide bound, as is easily understood by one skilled in the art. 

With respect to claim 38, the expression “T* antigen” is clearly supported on page 
1 of the application, a copy of which is enclosed herewith and specifically, in line 22, 
wherein T* is defined as well as sialosyl-Tn. With respect to claim 40, the essential 
feature of the claimed vaccine consists of the conjugate which is the active ingredient to 
raise a protective anti-cancer immune response in the patient to which the vaccine is 
administered. The said vaccine beyond the carbohydrate peptide conjugate of the 
invention may also comprise an adjuvant of immunity or other conventional excipients 
which are to be included in normal vaccine compositions. With respct to claims 42 and 
43, the objected to expression has been deleted and claim 46 has been cancelled. 



With respect to the alleged redundancy of claims 44 and 47, it should be noted 
that claim 44 relates to a method for inducing an immune response and therefore, relates 
to the use of an immunogenic composition as claimed in claims 42 and 43. In contrast, 
claim 47 relates to a method of vaccination using a vaccine composition as claimed in 
claim 40. These are two distinct embodiments of the invention. Claim 44 is directed to 
the results shown in Example 4 wherein it is demonstrated an induction of anti-tumor 
antigens specific antibodies with a composition containing a carbohydrate peptide 
conjugate of the invention. Claim 47 is directed to the embodiment of Example 3 
wherein the induction of an anti-tumor protective immune response with a carbohydrate 
peptide conjugate of the invention is shown. Therefore, the claims are patentably 
distinct. 

All of the claims were rejected under 35 USC 103 as being obvious over the 
Chong et al patent for reasons of record. The Examiner states that Chong et al discloses 
in column 17, that the synthetic glycol conjugate may be used to produce vaccines 
eliciting antibodies against proteins or oligosaccharide and the suggested teachings of 
Chong et al would lead one skilled in the art to the claimed anti-tumor vaccine. The 
Examiner cites the Jondal patent as disclosing a conjugate of protein and tumor or 
bacterial antigen effective as anti-tumor or anti-bacterial antigens. The important aspect 
of the conjugation of protein-polysaccharide conjugates according to the Examiner is the 
desire to elicit both T and B cell response. 




Applicants respectfully traverse these grounds of rejection since it is deemed that 
the combination of the prior art that the Examiner has made with the benefit of 
Applicants’ teaching would not suggest Applicants’ invention to one skilled in the art. It 
must be emphasized that Chong et al exclusively discloses dendrimeric conjugates which 
combine only peptide T and B-epitopes and Chong et al does not disclose or suggest any 
synthetic conjugate wherein the B-epitope is included in a carbohydrate moiety as 
detailed hereunder. In lines 39 to 48 of column 2, it is clear that the technical solution 
found by Chong et al to induce an immune response consists of using “synthetic peptides 
containing immune-dominant epitopes from Hi OMPS as additional antigens”. The 
synthetic carbohydrate PRP oligomers that may be present in the conjugate disclosed by 
Chong et al are exclusively used as T-cell epitopes as can be seen from lines 32 to 37 of 
column 3. 

From line 65 of column 3 through line 67 of column 5, Chong et al exclusively 
discloses synthetic conjugates wherein the B-cell epitope is only a peptide compound and 
more particularly, one of the PI, P2 and P6 protein from Haemophilus influenaz (Hib). It 
is clear in various portions of this portion of Chong et al, particularly line 62 of column 4, 
wherein the B-cell epitope of the PI protein is cited, in line 8 of column 5 wherein the B- 
cell epitope of P2 is cited and in line 19 of column 5 wherein the B-cell epitope of P6 
peptide is cited. 


15 



Similarly, the T-cell epitopes included in the synthetic conjugates of Chong et al 
consist also of peptides as it flows from several assays of Chong et al. In line 66 of 
column 3 through line 3 of column 4, (“the present invention relates to the provision of 
immunogenes and candidate vaccines made of peptides containing the amino acid 
sequences of various antigenic determinants (T-helper cell and B-cell epitopes) of the 
outer membrane proteins (PI, P2 and P6) of Hib).” It is also referred to the 
immunodominant T-cell epitope of PI protein in lines 29 to 31 of column 5, the P2 
protein in lines 40 to 42 of column 5 and P6 protein in lines 51 to 53 of column 5. The 
immunodominant T-cell epitope of at least one protein of Haemophilus influenza is cited 
in lines 62 to 66 to column 5. In line 47 of column 8 through line 3 of column 9, a 
specific embodiment of synthetic conjugate vaccine is provided wherein the synthetic 
PRP-carrier conjugate vaccine contained one peptide T-cell epitope as well as a peptide 
B-cell epitope. Moreover, from line 21 of column 10 through line 13 of column 1 1, 
Chong et al discloses methods for selecting exclusively peptide T-cell and B-cell 
epitopes. 

It flows from the entire Chong et al disclosure that the synthetic conjugate 
disclosed contains exclusively peptide B and T-epitopes and that the PRP carbohydrate 
moiety is used as a carrier for these epitopes. As expressed by the term “PRP-carrier 
conjugate vaccine” which are found in lines 50 to 5 1 of column 6, it appears clear that in 
most of the embodiments of the synthetic conjugates of Chong et al, the B-epitope and 





the T-epitope are bom by the same peptide structure since the PI, P2 and P6 proteins 
contain both types of epitopes as can be seen from line 59 of column 4 through line 27 of 
column 5 for the B-epitopes in the PI, P2 and P6 proteins and from lines 29 to 61 of 
column 5 for the T-cell epitopes included in the PI, P2 and P6 proteins. 

From the preceding analysis of the Chong et al disclosure, it is clear that when 
Chong et al suggests the usefulness of the synthetic conjugate to induce immunity 
towards tumor cells or to produce anti-tumor antibodies, Chong et al only suggests the 
use of peptide antigen for inducing an anti-tumoral immune response. One skilled in the 
art would find no technical guidance from Chong et al to have motivated him to 
manufacture a carbohydrate peptide conjugate such as the claimed conjugates and 
specifically, carbohydrate peptide conjugates wherein the tumor antigen which is used 
consists of a carbohydrate moiety containing a B-cell epitope and wherein the 
carbohydrate moiety is a tumor antigen. 

Applicants again incorporate the prior remarks concerning the Schreiber 
reference, the Pardoll and the Dalgleish references cited in the prior response which has 
never been commented on by the Examiner. Applicants incorporate herewith the remarks 
in the June 5, 2001 response to not unduly burden the record. Particularly, the 
unpredicatability of obtaining a therapeutically efficient antibody response against tumor 
antigens using prior art vaccines is disclosed in the last paragraph on page 1620 and the 
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right-hand column of page 1621 of the Dalgleish reference. Also, the immune tolerance 
related to tumor antigens is clearly disclosed by Pardoll on page S44 the right-hand 
column and by Schrieber on pages 1256 and 12157. It flows from this analysis that one 
skilled in the art who had knowledge that raising antibodies against tumor antigens was a 
highly difficult test, would not have been motivated to replace the peptide B-epitope of 
the antigenic constructs of Chong et al by a carbohydrate moiety B-epitope. 

The secondary Jondal patent does not overcome the deficiencies of Chong et al 
since Jondal discloses an antigenic construct consisting of a carrier molecule, namley, 
KLH which is fused to an antigenic moiety consisting of a peptide bearing T-cell epitope 
capable of binding a MHC Class I molecule and a carbohydrate component having the 
same immunogenic characteristics of the carbohydrate structure on the tumor cell 
infectious agent or the infected cells as can be seen from the Abstract. In the fourth 
paragraph of column 4 of Jondal, the antigenic constructs are aimed to induce a cytotoxic 
T-cell response against the carbohydrate structures and never an antibody response. 

Jondal exclusively discloses technical means, namely, antigenic peptides, that consists of 
peptides that bind the Class I MHC molecules and which induce a cytotoxic T-cell 
response as indicated in the third paragraph of column 5. The criteria for selecting such 
appropriate antigenic peptides are disclosed in the last paragraph of column 5 and the first 
paragraph of column 6 and is illustrated by the examples wherein only CTL responses are 


shown. One skilled in the art would have no motivation to combine the two references 




which pertain to the induction of cytotoxic T-cell response of Jondal with Chong et al 
which pertains to antibody responses. There is no indication in Jondal that the constructs 
disclosed therein would be able to raise any antibody response against a tumor antigen. 
Therefore, the combination of the prior art does not teach Applicants’ invention and 
withdrawal of this ground of rejection is requested. 

With respect to the obviousness double patenting rejection, Applicants are 
submitting herewith a terminal disclaimer and the fee to obviate this rejection. 

In view of the amendments to the claims and the above remarks, it is believed that 
the claims clearly point out Applicants’ patentable contribution and favorable 
reconsideration of the application is requested. 


Respectfully submitted, 
Muserlian, Lucas and Mercanti 


Charles A. Museman, 19^)83 
Attorney for Applicants 
Tel. #(212) 661-8000 
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TECHNICAL BACKGROUND 

1. Field of the invention 

The present invention is directed to the field of immunotherapy and more 
particularly to a glycoconjugate, a composition and vaccine comprising the same 
and to the use thereof for enhancing the immune response and notably in cancer 
therapy and in therapeutic of infection caused by pathogenic agent against whom a 
humoral or a cellular immune response is necessary. The invention relates also to a 
diagnosis kit and a method for diagnosis of cancer. 

2. Prior Art / Relevant Literature 

As a result of aberrant glycosylation, cancer-associated carbohydrate 
antigens are exposed at the surface of tumor cells whereas they are hidden in 
normal cells (Ref. 1). Recent advances in immunology and in the identification of 
tumor specific antigens have renewed the interest for the development of cancer 
vaccines, and these exposed glycosidic B-cell epitopes have been considered as 
attractive targets for immunotherapy named "Active Specific Immunotherapy" (ASI) 
by Longenecker (Ref. 2). This approach involves immunization with a defined 
antigen to elicit a specific immune response to that antigen and could represent an 
alternative to the conventional cancer therapies. 

Among the large number of known tumor markers, the Tn (a-GalNAc-Ser/Thr), 

land the sialosyl-Tn (a-NeuAc-(2->6)-a- 


the 


T* (b-Gal-(1 -»3)-a-GalNAc-Ser/Thr) 


30 


GalNAc-Ser/Thr) antigens have been extensively studied since they are expressed 
on mucin-type glycoproteins by the majority of adenocarcinomas (Ref. 3). Indeed, 
several studies have shown some protection against tumors after immunization with 
these glycosidic antigens, in experimental or clinical studies. Using desialylated red 
blood cells, which are rich in T and Tn determinants, Springer observed a long-term 
effective protection against recurrence of human breast carcinoma (Ref. 3c, Ref. 4). 
An other group investigated the potential of ASI with desialylated ovine 
submaxiilary mucin (d-OSM), which contains high density of the Tn epitope ; their 



7 





10 


Several different T epitopes means between two and eight of T epitopes from 
different origins. 

Several different B-epitopes means between two and eight of B-epitopes from 
different origins. 

The poly-Lysine core of the present conjugate is called a dendrimer because it 
may be represented (Figure 1) as a star with multiple branches all substantially 
identical. 

As stated earlier, multiple antigen peptide system have been described in 
1988 by Tam (Ref. 13) that are based also on certain dendrimeric structure in which 
peptidic antigen are covalently conjugated to the branches of the latter. 

Examples of suitable carriers comprise those having a structure based on a 
poly-Lysine core forming a multiple branches star, such as, for example a 8 or 4 
branches star. 


Thus the present invention in one of its preferred embodiment is directed to a 
15 conjugate comprising a dendrimeric structure based on a poly-Lysine core forming 
a 4 branches star, with an epitope T covalently bound to each of the branches and 
associated to a carbohydrate moiety (provided it is not a sialoside radical) 
containing an epitope B. 

According to a further preferred embodiment of the present invention the 
20 multiple antigen glycopeptide (MAG) forming the conjugate according to the present 
invention comprises at least 3 lysines and up to 15 lysines residues covalently 
linked to one another. Most preferably the present conjugate comprises 3 lysines. 


In a preferred embodiment, to the NH2 end of each lysine residue is bound at 
least one peptide comprising one epitope T bound to a lysine and at least a 
25 carbohydrate residue, being not a sialoside, optionally substituted, covalently 
bound to the end of said peptide opposite to the lysine and forming a B epitope. 

In another preferred embodiment, to the NH 2 end of each lysine residue is 
bound at least one carbohydrate residue, being not a sialoside, optionnally 
substituted and forming a B-epitope bound to a lysine and at least a peptide 
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6852.08 (Calcd. 6853.35). Amino acid analysis : Ala 4 (4), Asp 4.4 (4), lie 4 (4), Leu 
4.1 (4), Lys 15.8 (15), Phe 4 (4), Thr 8.2 (8), Tyr4.3 (4), Val 3.8 (4). 


10 


Multiple Antigen Glvcopeptide B4-T4-M 4 : 

The synthesis of B4-T4-M was achieved by ultimately coupling 2 to T4-M (0.25 g 
resin, 0.03 mmol) which was obtained as described above. Cleavage of the 
glycopeptide was accomplished with TFA/water/ethanedithiol (95/2.5/2.5, 30 ml). 
After purification by HPLC (gradient from 10% to 65%, 1 1 .9 min retention time), the 
target glycopeptide was obtained (25 mg). ES MS : 8014.09 (Calcd. 8014.45). 
Amino acid analysis : Ala 4 (4), Asp 4.78 (4), lie 4.09 (4), Leu 4.15 (4), Lys 16.31 
(15), Phe 4 (4), Ser 3.81 (4), Thr 8.58 (8), Tyr 4.5 (4), Val 3.63 (4). 

"EXAIVfPLb 2 


Immunological results : Antigenicity and Immunogenicitv of T.CD4* epitope and of 
Tn antigen within the qlvcoconiuqate MAG according to the invention 
Materials and methods : 

15 Mice 


Six to eight week-old female inbred mice were used in all experiments. BALB/c 
mice were from Iffa Credo (L’Abresle, France). 

Antigen presentation assay : 

For the dose response assays, 10 5 T cell hybridomas 45G10 (specific for 1 0S- 
20 115 poliovirus peptide) per well were cultured with 10 s A20 cells (ATCC, TIB-208 

Rockville, MD) with different antigen doses for 24 h in RPMI 1640 medium 
supplemented with 10 % Fetal calf serum, antibiotics 2 mM L-glutamine, 5 x 10‘ 5 M 
2-mercaptoethanol. After 24 h, supernatants were frozen for at least 2h at -70 °C. 
10 4 cells / well of the IL-2 dependent CTLL cell line was cultured with 100 pi aliquot 
25 supernatant in 0,2 ml final volume. Two days later, [ 3 H] thymidine (0,3 pCi/well ; AS 
= ICi/mmol) was added and the cells were harvested 18 h later with an automated 
cell harvester. Incorporated thymidine was detected by scintillation counting. 

T-cell proliferation assay : 

Mice were immunized subcutaneously with 10 pg of T, B-T, T4-MAP, B4-MAP 
30 or B4-T4-MAP compounds emulsified in complete Freund’s adjuvant. Ten days 
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536- 1 


CLASS 536, ORGANIC COMPOUNDS - PART 
OF THE CLASS 532-570 SERIES 


1 ch 2 oh 

I 


SUBCLASSES 

1.11 Carbohydrates and derivatives: 

This subclass is indented under subclass 1. 
Compounds which are carbohydrates or deriva- 
tives thereof, i.e., those compounds which sat- 
isfy one of the three criteria set forth below 
(unless otherwise indicated, figures are repre- 
sentative examples only): 

Criterion 1: compounds whose monomeric 

units are polyhydroxy mono-aldehydes [1, 2] 
or polyhydroxy mono-ketones [3, 4] having the 
formula C n (H 2 0) n (wherein n = 5 or 6 - subse- 
quent references to “n” refer to these values), 
i.e., “acyclic saccharides, ” of which represen- 
tative samples are: 


H- 

H- 

H- 


'CHO 

2 


-OH 
-OH 
-OH 
fcH 2 OH 


H- 

H- 


=o 

-OH 

-OH 


5 ch 2 oh 

D-ribulose [3] 


HO- 

H- 


h- 


1 CH 2 OH 

2 ‘ =o 

-H 
-OH 
-OH 


; CH 2 OH 


D-fructose [4] 

Criterion 2: the corresponding cyclic hemiacetals, i.e. 

“cyclic saccharides” of which representative examples 
are: 


D-ribose [1] 


‘CHO 
-OH 
-H 
OH 
-OH 
5 CH 2 OH 


2 


1 

3 


. * 


\ 

, 5 


1 



D-glucose [2] 



a-D-ribose D-ribofuranose [5] 
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a-D-glucose D-glucopyranose [8] 


[9] 


H 


H- 


*CHO 

2 


H 

OCH 3 

OCHa 


CH 2 OH 


wherein: 

(i) figure [5] is the cyclic form of figure [1], (ii) figures 
[6-8] each depict, in a different way, a-D-glucose, 
which is one of the two cyclic forms of D-glucose 
shown in figure [2], (iii) figure [2] is a Fischer projec- 
tion, figure [6] is a conformational projection, figure [7] 
is a Haworth projection, and figure [8] is a Mills projec- 
tion, (iv) the number one carbon atom, the asterisked 
carbon atom, is the hemiacetal carbon and is also known 
as the anomeric carbon. 

Criterion 3: the derivatives of (1) or (2) wherein: 

(a) for acyclic saccharides, (i) the 5 or 6 carbon member 
skeleton and the carbonyl function are not 
destroyed, (ii) there are no fewer than (n - 2) total -OR 
moieties directly bonded to the carbon skeleton 
(wherein R is H or a group bonded to oxygen through 
carbon), (iii) no more than one oxygen atom is attached 
to any one carbon of the carbon skeleton, and structures 
[9-14] are illustrative: 
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[14] 

(b) for cyclic saccharides, except for C-glycosyl com- 
pounds described in section, and 

(c) there can be substitution by moieties which do not 
destroy the cyclic saccharide structure as long as at 
least one -XH or -XR group is bonded directly to 
the hemiacetal/anomeric carbon (this carbon is 
denoted with an asterisk in the figures below), wherein 
X is — O— , — S-, or -NR S - and R is H or a group bonded 
to X through carbon and R 3 is a substituent which com- 
pletes the valency of the nitrogen atom, 


Ri 




[18] n=6 


wherein: 

- at least one of the Rj (where n = 5) or at least two of 
the Ri (where n = 6) must be -OR wherein R is H or a 
group bonded to the oxygen of -OR through carbon; 
and the representation of the bond between XR and the 
ring position 1 in ech of the structures [15-18] signifies 
an a (i.e., axial) or p (i.e., equatorial) configuration 


and figures [15-18] represent the minimum structure ( c ) for cyclic saccharide, C-glycosyl-type compounds 

necessary to constitute a cyclic saccharide derivative: (also known as C-glycosides) 



XR 


(i) C-glycosyl compounds will have the structure 
defined below [19-21] 



[15] n=5 


[191 n=5 
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[ 21 ] n =6 
wherein: 

- at least one of the R] (where n = 5) or at least two of 
the (where n = 6 ) must be -OR wherein R is H or 
group bonded to the oxygen of -OR through carbon; 

- R 2 , R 3 , and R 4 alone or in combination can be any 
substituent which completes the valency of the carbon 
atom. 

(ii) “C-glycoside”, although often used in the art to rep- 
resent this type compound, is a misnomer-“C-glycosyl” 
is the proper term. 

(1) Note. All statements in this sublass defi- 
nition are intended to be inclusive of all 
spatial and stereochemical configura- 
tions, except if otherwise specified. 

(2) Note. Oxygen heteroatom-containing 
cyclic compounds lacking any — XH or 
-XR bonded to the anomeric carbon of 
the cyclic structure are not carbohy- 
drates/cyclic hemiacetals; such com- 
pounds are tetrahydrofurans [ 22 ] or 
tetrohydropyrans [23, 24]: 



Tetrahydrofuran [22] 



Tetrahydropyran [24] 


(3) Note. Included within the scope of this 
class are compounds wherein oxygens 
which are attached to carbons of the car- 
bohydrate skeleton are also attached to 
the same alkylidene or substitued alky- 
lidene groups. See, for example, struc- 
tures [25-29]. 


1 CHO 



[ 26 ] 
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^HO 




Note. Carbohydrate degradation prod- 
ucts which contain fewer than five car- 
bon atoms in the carbohydrate moiety 
are not provided for in this class, but are 
classified elsewhere in the chemical 
compound area. 


H 3 C 

[29] 

(4) 


(5) Note. Alcohol, acid, and amine deriva- 
tives of carbohydrates which are formed 
by an alcohol, carboxylic acid, or amine 
function replacing the oxygen of the car- 
bonyl group of an acyclic carbohydrate 
are not provided for in this class, but are 
classified elsewhere. 


(6) Note. The heteroatom of the cyclic car- 
bohydrate must be an oxygen. Com- 
pounds with different heteroatoms or 
compounds without a heteroatom in the 
cyclic structure (e.g. inositol) are not 
classified in this class; they are classified 
elsewhere. 

(7) Note. Some names of common carbohy- 
drates include: 

Monosaccharides: Fructose (Fru), 

Fucose (Fuc), Galactosamine (GalN), 
Galactose (Gal), Glucosamine (GlcN), 
Glucose (Glc), Glucuronic acid (GlcA), 
Idose (Ido), Mannose (Man), 

Neuraminic acid (e.g., Neu5Ac, etc.). 
Sialic acid, Xylose (Xyl). 
Oligosaccharides: Cyclodextrin, Lac- 
tose (Lac), Maltose, Raffinose, Sialyl 
Lewis x (sLe x ), Sucrose, Trehalose. 
Homopolysaccharides (all the mono- 
meric units are the same): Amylose/ 
Amylopectin, Cellulose, Chitin/Chito- 
san, Dextran, Glucan, Inulin, Starch. 
Heteropolysaccharides (different mono- 
mers comprise the repeating unit): 
Algin/Alginic acid. Bacterial/capsular 
polysaccharides; Glycosaminoglycans 
(Mucopolysaccharides including Chon- 
droitin sulfate, Dermatan sulfate. Hep- 
arin, Heparan sulfate. Hyaluronic acid, 
Keratan sulfate); Gums, Mannans, Pec- 
tins, Xylan. 

SEE OR SEARCH THIS CLASS, SUB- 
CLASS: 

22. 1 through 24.5 , for nucleic acids and 
oligomeric or polymeric forms 
thereof, including DNA or RNA frag- 
ments (e.g., genes, etc.) 

SEE OR SEARCH CLASS: 

127, Sugar, Starch, and Carbohydrates, 

subclasses 36 through 41 for hydroly- 
sis of carbohydrates by nonbiochemi- 
cal methods wherein the process stops 
with such hydrolysis or is followed by 
purification, concentration, or crystal- 
lization of the sugar or sugar solution 
thereby produced. 
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as a sequence of amino acids, carbohydrate 
residues, or nucleic acids: 

This subclass is indented under subclass 9.34. 
Subject matter wherein the polypeptide 
attached to said imaging agent directs delivery 
of said imaging agent to a specific in vivo tar- 
get and wherein the specific binding properties 
of either the in vivo target or the polypeptide 
are described by a sequence (e.g., a series of 
amino acids, carbohydrate residues of a glyco- 
protein, nucleic acids encoding a polypeptide, 
etc.) or wherein the particular region of binding 
is described functionally (e.g., a unique region 
of an imaging agent defined by the fact that it 
binds a specific region of a target cell, but does 
not cross react with another region on the target 
cell etc.). 

(1) Note. A mere recitation of a generic 
type of binding (e.g., “an anti-myosin 
antibody”, etc.) would be proper for sub- 
class 9.34, but a recitation of multiple 
properties of the binding site would be 
proper for subclass 9.341. 

9 .35 Carbohydrate or derivative thereof attached 

to or completed with the agent: 

This subclass is indented under subclass 9.3. 
Subject matter wherein the agent has attached 
or complexed to it a carbohydrate or a deriva- 
tive thereof such as a monosaccharide or 
polysaccharide (the monosaccharide radical 
units of which contain at least five carbon 
atoms) or their reaction products wherein the 
carbon skeleton of the saccharide or polysac- 
charide is not destroyed, e.g., dextran, cellu- 
lose, glucose, etc. 

9.351 The region of the imaging agent responsible 
for binding to an in vivo target or the region 
of the target responsible for binding to the 
agent is specifically recited functionally or 
as a sequence of amino acids, carbohydrate 
residues, or nucleic acids: 

This subclass is indented under subclass 9.35. 
Subject matter wherein the carbohydrate 
attached to said imaging agent directs delivery 
of said imaging agent to a specific in vivo tar- 
get and wherein the specific binding properties 
of either the in vivo target or the carbohydrate 
are described by a saccharide sequence or 
wherein the particular region of binding is 
described functionally (e.g., a unique region of 
an imaging agent defined by the fact that it 


binds a specific region of a target cell, but does 
not cross react with another region on the target 
cell, etc.) 

936 Transition, actinide or lanthanide metal 
containing: 

This subclass is indented under subclass 9.3. 
Subject matter wherein the agent contains a 
transition, actinide, or lanthanide metal 
(Atomic Numbers 21-30, 39-48, 57-80, and 89- 
1 06, inclusive). 

(1) Note. The metals included under transi- 
tion, actinide, or lanthanide metals are 
Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Y, 
Zr, Nb, Mo, Tc, Ru, Rh, Pd, Ag, Cd, La, 
Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, 
Er, Tm, Yb, Lu, Hf, Ta, W, Re, Os, Ir, 
Pt, Au, Hg, Ac, Th, Pa, U, Np, Pu, Am, 
Cm, Bk, Cf, Es, Fm, Md, No, Lr, Unq, 
Unp, and Unh. 

(2) Note. A complex of a metal and an 
organic compound is considered to be a 
compound per se and is classified based 
on the moiety (metal or organic com- 
pound) which occurs first in the classifi- 
cation schedule. 

(3) Note. The transition, actinide or lan- 
thanide metal may be complexed to a 
chelating agent. 

SEE OR SEARCH THIS CLASS, SUB- 
CLASS: 

1.1 1+, for compositions or methods under 
the class definition which contain 
radioactive isotopes of metals e.g., U, 
Tc, etc., including diagnostic or test 
compositions or methods. 

SEE OR SEARCH CLASS: 

534, Organic Compounds, subclasses 15+ 
for nonradioactive organic lanthanide 
or actinide complexes, per se. 

9.361 Heterocyclic compound is attached to or 
complexed with the metal: 

This subclass is indented under subclass 9.36. 
Subject matter wherein the metal is attached to 
or complexed with a heterocyclic compound. 

(1) Note. A heterocyclic compound is a 
compound containing at least one hetero 
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